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UpgradeXFT Finder UpgradeXFT Finder UpgradeXFT Finder Upgrade

Proposal:   

• To build next version of XFT Finder Board 
using optical input cables.  

• A single version of the board should be 
capable of performing the function of a Stereo 
Finder, a SL1/3 Finder and a SL2/4 Finder.
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XFT

UpgradeTDC DataTDC DataTDC Data

TDC data:
• Each TDC has 96 channels of wire data.  

Currently, two Ansley cables are used to carry 
the prompt/delay information up the cables 
every 132ns.   

• The new design would replace each Ansley
cable with an optical data link. 

• The link would carry at least 6 time slices of 
information from 48 channels (half a TDC) 
every 396ns.
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UpgradeOptical Data LinkOptical Data LinkOptical Data Link

Data link:
• Assume we use a serializer such as the TI 

TLK1501.  This serializer has 8b/10b encoding 
and can go up to 1.5Gbps.  A possible data 
format would be the following:
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XFT

UpgradeData FormatData FormatData Format
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UpgradeRates and ClockingRates and ClockingRates and Clocking
• Assume we also want to add in one or two 

“Idle” patterns to maintain link 
synchronization – this gives us about 22 
words to send in 396ns.  This works out to a 
link rate of 

22 words x 20bits/word divided by 396 ns = 
1.11Gbps.  

• This gives us a clocking frequency of about 
55.6Mhz for the link.

• These links expect a very low clock jitter (40ps 
or less).  It would be advisable to run the 
serializers off their own local oscillators. 

FPGA logic would need to take care of syncing 
from and back to the CDF_Clock.
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UpgradeNeighbor sharing – Option ANeighbor sharing Neighbor sharing –– Option AOption A

The optical input cables go directly into the 
main board.  This means we would not use 
the backplane to share neighbor information.  
We would therefore have to drive copies of all 
wires which are neighbors to adjacent 
boards.

• Maximum number of Optical input cables:
SL1/3 board:  SL1-N, SL1-A, SL1-B, SL1+N, SL3-N, SL3-

A, SL3-B, SL3-C, SL3-D, SL3+N (10 inputs)
SL2/4 board:  SL2-N, SL2-A, SL2-B, SL2-C, SL2+N, SL4-

N, SL4-A, SL4-B, SL4-C, SL4-D, SL4-E, SL4+N (12 
inputs)

Stereo: ??
• Current 360 Ansley cables -> 528 Optical Links 
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UpgradeNeighbor sharing – Option BNeighbor sharing Neighbor sharing –– Option BOption B

The optical input cables go to a 
transition module.  This means we keep 
the backplane to share neighbor 
information. 

• Current 360 Ansley cables -> 360 Optical Links 
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UpgradeO/E and E/O ExamplesO/E and E/O ExamplesO/E and E/O Examples

Dual 
Receivers

Dual Dual 
ReceiversReceivers

Dual TransmittersDual TransmittersDual Transmitters
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UpgradeSerializer/De-SerializerSerializer/DeSerializer/De--SerializerSerializer
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Upgrade
Example of similar board 

used for CMS HCA
Example of similar board Example of similar board 

used for CMS HCAused for CMS HCA
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UpgradePicture of HCAL HTRPicture of HCAL HTRPicture of HCAL HTR



T. Shaw - XFT Meeting, May 7, 2004 12

XFT

UpgradeMain Module does it allMain Module does it allMain Module does it all
Single Board Option (no transition module)

• 6 dual O/E parts on front panel
• 2 Pixel driving connecters on front panel 

(Note:  SL1/3 modules use 36 pin connectors, SL2/4 
modules use 50 pin connectors)

• 12 TI TLK1501 Serializers/De-serializers
• 8 “Finder” FPGAs

• receive data
• re-synchronize to CDF_Clock
• Align data across links
• Feed neighbor information to adjacent chips
• Segment Finding

• 1 or 2 “Pixel” FPGA(s)
• 1 “Stereo Output” FPGA and PCI driver
• 1 VME slave FPGA
• Download/control logic
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XFT

UpgradeSingle Board OptionSingle Board OptionSingle Board Option
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UpgradeMain/Transition ModulesMain/Transition ModulesMain/Transition Modules
Transition module

• 4 dual O/E parts on front panel
• 8 TI TLK1501 Serializers/De-serializers
• 1-2 FPGAs

• receive data
• re-synchronize to CDF_Clock
• Align data across links

Backplane
• Re-use current backplane for neighbor sharing

Main Module
• 8 “Finder” FPGAs

• Segment Finding
• 2 Pixel driving connecters on front panel 

(Note:  SL1/3 modules use 36 pin connectors, SL2/4 modules 
use 50 pin connectors)

• 1 “Stereo Output” FPGA and PCI driver
• 1 VME slave FPGA
• Download/control logic
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Upgrade
Main/Transition Module 

Solution
Main/Transition Module Main/Transition Module 
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UpgradeWhich Option?Which Option?Which Option?
Main/transition Module

• Pros
Fewer expensive optical links (528 vs 360)
Optical links protected in rear of crate
Can start transition module design/layout right away!

• Cons
Need to build ~60 transition cards
Data is all fanned in through P3/4 backplane connectors

Is there any benefit to making these backward 
compatible with present XFT Finders?

I suspect cost and effort is a wash between the 
two options. 
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UpgradeWhat do we need now?What do we need now?What do we need now?

Need feedback on what size segment 
finding FPGA is needed?

• Stick with Altera to make transition from old 
mask sets easier?

• Size dependent on studies of mask sets. 

Do we pursue single board option or 
main/transition module solution?


